Isolates belonging to CDC group II-i belong predominantly to Sphingobacterium mizutaii Yabuuchi et al. 1983 Two clinical strains, NF 296 and NF 931, present in our collection, were identified biochemically as members of CDC group II-i. Determination of the 16S rRNA gene sequence revealed highest similarity with strains of Sphingobacterium mizutaii. Because these strains produced indole, whereas S. mizutaii has been described as indole-negative, we also investigated the type strain and a reference strain of S. mizutaii, LMG 8340 T (5CCUG 15907 T ) and LMG 8341 (5CCUG 15908), and found both strains also to be positive for indole production. These data warrant inclusion of some of the CDC group II-i strains into S. mizutaii and emended descriptions of Sphingobacterium mizutaii as indole-production-positive and of the genus Sphingobacterium as variable for indole production.
Sphingobacterium mizutaii was described by Yabuuchi et al. (1983) as Sphingobacterium mizutae. The type strain, LMG 8340 T (5CCUG 15907 T ), was isolated from cerebrospinal fluid of a premature baby with meningitis (Yabuuchi et al., 1983) . S. mizutaii has since been isolated from blood, cerebrospinal fluid and wound specimens (Weyant et al., 1996) , and the two clinical strains studied here, NF 296 and NF 931, were both isolated from blood; NF 931 was isolated from three separate blood cultures from a patient with septic shock. The species epithet 'mizutae' was corrected by Holmes et al. (1988) to 'mizutaii', who also proposed the reclassification of the species into the genus Flavobacterium as Flavobacterium mizutaii (Holmes et al., 1988) . This illustrates some of the confusion and discussion that existed regarding the delineation of the two genera (Holmes et al., 1981 (Holmes et al., , 1983 (Holmes et al., , 1988 Yabuuchi et al., 1983; Gherna & Woese, 1992; Takeuchi & Yokota, 1992; Bernardet et al., 1996; Steyn et al., 1998) , but it is now generally accepted that this group of organisms belongs to the genus Sphingobacterium as S. mizutaii (see also http:// www.bacterio.cict.fr/f/flavobacterium.html and references therein). This corresponds with subsequent publications that have described novel Sphingobacterium species, whereby S. mizutaii has been included in the dendrograms [e.g. the descriptions of Sphingobacterium daejeonense (Kim et al., 2006) and Sphingobacterium composti (Yoo et al., 2007) ] and was shown to be most closely related to S. daejeonense. S. mizutaii was described as an indole-negative species (Yabuuchi et al., 1983) but, in our hands, the clinical strains NF 296 and NF 931, the S. mizutaii type strain LMG 8340 T (5CCUG 15907 T ) and the S. mizutaii reference strain LMG 8341 (5CCUG 15908) produce as much indole as Chryseobacterium species. We confirmed that reference strains of six other Sphingobacterium species, S. composti, S. daejeonense, S. faecium, S. multivorum, S. spiritivorum and S. thalpophilum, were negative for indole production (Table  1) . A possible reason for the negative indole production reaction reported by Yabuuchi et al. (1983) may have been their use of the broth growth method, which includes inoculation of a broth culture, e.g. heart infusion broth, incubation for 48 h, extraction with xylene and addition of Ehrlich's reagent. However, as is the case for the spot indole test, the broth growth method is not advisable for nonfermenters, because it may lack sensitivity and may be difficult to interpret, yielding a false-negative result for indole production. We used a simple, rapid, growth-independent method for demonstration of indole production. A heavy suspension (4-5 McFarland) was prepared in a 0.3 % tryptophan solution in distilled water. After 3-4 h of incubation, indole was detected by adding Kovács' reagent. This method allows detection within a short time of all indoleproducing non-fermenting Gram-negative rods (Wauters & Vaneechoutte, 2011) .
S. mizutaii is saccharolytic, producing acid from a large number of carbohydrates, including xylose, similar to Sphingobacterium species, from which it can be distinguished by its indole production (this study) (except for strains LMG 8345 and LMG 8346; see below). The phenotypic profile of S. mizutaii is similar to that of strains described as CDC group II-i. Indole production
16S rRNA gene sequence similarity (%) to: S. mizutaii strains 99.9-100 99.9-100 99.9-100 99.9-100 98 S. daejeonense TR6-04 Sequencing of the 16S rRNA gene confirmed that two of the four CDC group II-i strains that we tested (NF 296 and NF 931) actually belong to the species S. mizutaii (Fig. 1) . The synonymy of some CDC II-i isolates with S. mizutaii is backed up by fatty acid data from the literature: according to the description of S. mizutaii, the major fatty acids for strains GIFU 1203
T and GIFU 2055 were, respectively, 30 and 29 % iso-15 : 0 2-OH, 26 and 32 % iso-15 : 0, 17 and 15 % 16 : 1 and 11 % (both) iso-17 : 0 3-OH (Yabuuchi et al., 1983) . For CDC group II-i strains, Schreckenberger et al. (2007) mention only the three most important components, iso-15 : 0 2-OH, iso-15 : 0 and iso-17 : 0 3-OH [ Table 7 of Schreckenberger et al. (2007) , p. 793], largely in correspondence with the description of S. mizutaii.
Finally, we confirmed these data by DNA-DNA hybridization, according to the method of Ziemke et al. (1998) , with hybridization at 60.3 u C. DNA-DNA relatedness with S. mizutaii LMG 8340
T was 87.9 % for NF 296 and 96 % for NF 931.
We also found strain LMG 8345, listed as CDC group II-i in the CCUG collection (CCUG 13648), to be indole-positive. According to its 16S rRNA gene sequence, this strain was most closely related to S. daejeonense (99.8 % sequence similarity to the type strain), of which the type strain is indole-negative. LMG 8345 is susceptible to desferrioxamine, which corresponds with the type strain of S. daejeonense: S. daejeonense and S. composti are so far the only desferrioxamine-susceptible species of the Sphingobacterium species that we have tested for this characteristic. DNA-DNA relatedness between LMG 8345 and the type strain of S. daejeonense, LMG 23402 T , was 66.3 %, indicating that this strain may represent a separate indole-positive Sphingobacterium species.
Finally, we found that another reference strain, LMG 8346 (5CCUG 15262), described as CDC group II-i in the CCUG catalogue, is indole-positive and phenotypically identical to the four genuine S. mizutaii strains. This strain showed only 98 % 16S rRNA gene sequence similarity to the type strain of S. mizutaii, but DNA-DNA relatedness between the two strains was 87.6 %, confirming its identity as a strain of S. mizutaii.
In summary, based on biochemical data, 16S rRNA gene sequence analysis and fatty acid analysis, many strains described as CDC II-i probably belong to S. mizutaii. Also, LMG 8346 is a true strain of S. mizutaii. The indole positivity of all S. mizutaii strains tested so far warrants emendation of the description of this species as indolepositive and of the genus Sphingobacterium as indolevariable. An additional indole-positive (or indole-variable) Sphingobacterium species, closely related to S. daejeonense and represented by strain LMG 8345, may exist. Yabuuchi et al. 1983 The description is as given by Yabuuchi et al. (1983) with the following amendment. Strains may be positive or negative for indole production.
Emended description of Sphingobacterium
Emended description of Sphingobacterium mizutaii corrig. Yabuuchi et al. 1983 The description is as given by Yabuuchi et al. (1983) with the following amendment. Positive for indole production.
